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論  文  要  旨 
論 文 題 目 
Aluminum chloride causes 5-fluorouracil resistance in 
hepatocellular carcinoma HepG2 cells 
塩化アルミニウムはHepG2細胞のフルオロウラシルによる
細胞死に対する抵抗性を誘導する 
 氏 名  李 孟玲 Li Mengling
備考  ① 論文要旨 は， 2,000 字程度とする。 
② A4 判とする。
〔目的〕
Hepatocellular carcinoma (HCC) is a common malignant tumor associated with high 
morbidity and mortality worldwide. Chemotherapy is one strategy for HCC treatment. However, 
chemoresistance remains a major obstacle for chemotherapeutic agents including 5-fluorouracil 
(5-FU). Aluminum (Al) is an environmental pollutant that plays a potential role in 
carcinogenesis, tumorigenesis and metastasis. At present, the effect of Al on chemoresistance 
remains unknown. In this study, we investigated the effects of aluminum chloride (AlCl3) on 5-
FU chemoresistance in HepG2 cells and attempted to elucidate the underlying mechanisms. 
〔方法並びに成績〕
Cell viability was evaluated by MTT assay. Intracellular reactive oxygen species (ROS) 
levels were examined by flow cytometry and fluorescence microscope. Cell migration was 
determined by wound healing assay. The expressions of proteins associated with apoptosis, 
oxidative stress, cell cycle and cell migration were determined by Western Blot. Additionally, 
some cells were pretreated with different kinds of inhibitors, including an Erk inhibitor (U0126), 
a JNK inhibitor (JNK-IN-8) and a ROS scavenger (N-acetyl-cysteine), for 1 h after pretreatment 
with AlCl3 (0-200 µM) before co-treatment with 5-FU (100µM). 
The results demonstrated that AlCl3 prevented 5-FU-induced apoptosis in HepG2 cells by 
downregulating pro-apoptotic and upregulating anti-apoptotic proteins of the Bcl-2 family and 
by decreasing caspase-3 activation. AlCl3 ameliorated 5-FU-induced oxidative stress. AlCl3 
attenuated 5-FU-induced apoptosis through Erk activation and reversed 5-FU-induced cell cycle 
arrest by down regulating p-Chk2Thr68 levels. In addition, AlCl3 markedly increased the levels 
of proteins associated with cell migration, such as MMP-2 and MMP-9. Further investigation 
demonstrated that an Erk inhibitor (U0126) reversed the effect of AlCl3 –induced decrease in 
apoptosis, enhancement of cell cycle progression, promotion of cell migration, and attenuation 
of oxidative stress. 
〔総括〕
The current study showed that AlCl3 significantly induced chemoresistance to 5-FU in 
HepG2 cells. AlCl3 pretreatment inhibited the effects of 5-FU through multiple pathways, such 
as cell viability, Erk pathway activation, cell cycle progression, and cell migration, and Erk 
activation seemed to play a critical role in the response to AlCl3 exposure. Effects on these 
pathways may serve as the underlying mechanisms for AlCl3 -mediated enhancement of 5-FU 
resistance. These findings may provide new insights into the mechanism of AlCl3 exposure-
related toxicity and contribute to improved understanding of the potential risks of daily Al 
exposure regarding chemoresistance to HCC therapy.  
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